Abstract. Background: Malnutrition remains one of the most common causes of morbidity and mortality among children throughout the world. It is responsible for over 50% death of under age of 5 years children. Objective: To assess feeding practice and factors associated with severe acute malnutrition in under age of 5 year children admitted to Addis Ababa Government Hospitals, Ethiopia, 2014. Methods and Materials: A cross sectional study design was conducted on 151 under age of 5 year children admitted to Addis Ababa Governmental Hospitals from April to May 2014. The required number of sample was selected based on the registration and diagnosis. Data was collected by review of medical records and interview of the family member nearby during data collection. The data was manipulated and analyzed by using Epi.info version 3.5.4 for windows and SPSS version 16.0. Results: Out of one hundred fifty one study subjects, 124(82.1%) of them breastfed; but majority of them, 65.4% did not practice exclusive breast feeding. Maternal illiteracy had 2.46 times high risk and significant association with severe acute malnutrition (AOR = 2.46, 95% CI, 1.4-42.4). Being age younger than 11 months also showed 5.97 times high risk and statistically significant association with severe acute malnutrition (AOR = 5.97, 95% CI, 1.8-20). Children of governmental employee mother were 2.29 times high risk to be affected by marasmus (AOR = 2.29, 95% CI, 1.4-3.86). Male children were 2.28 times higher risk to be affected by the case than female children (AOR = 2.28, 95% CI, 1.1-4.9). Conclusion: Maternal illiteracy, maternal occupation, sex of the child being male and age of the child younger than 11 months have strong and statistically significant association with child severe acute malnutrition.
Background
Poverty and ignorance play important roles at the background in the causation of malnutrition especially in the developing world. Poor feeding practices have been identified in the developing world to arise from ignorance about adequate breastfeeding and appropriate weaning practices. All these are closely related to the socioeconomic status and sizes of families [1] .
In low and middle income countries (LMIC), an estimated 6.9 million children under the age of five still die annually because of preventable and treatable illnesses including pneumonia, diarrheal disease, malaria, and underlying malnutrition. In developing countries, malnutrition is a contributing factor in over 50% of child deaths [3] .
Malnutrition affects one out of every three preschool age children living in developing countries. In South Asia, increases in women's status have a strong influence on both the long-and short-term nutritional status of children, leading to reductions in both stunting and wasting. In Sub-Saharan Africa too, women's status and the long-and short-term nutritional status of children are linked [4] .
According to the study conducted in Zaria city, Northwest Nigeria, the mean prevalence of underweight malnutrition, was found to be 67%. In addition, this study has established that maternal literacy affects the nutritional status of children; as children of illiterate mothers (with no formal education) have increased risk for development of malnutrition in children under the age of 5 years especially for stunting [5] .
Parental illiteracy is found to be associated with a higher risk of severe acute malnutrition (SAM). This is observed in studies done in North Wollo, Ethiopia [6] , and in other African [7, 8] , Southeast Asian [9, 10] and Latin American countries [11] . In a case-control study in Bangladesh, the maternal illiteracy was associated with a fourfold increase in the risk of SAM in their children [12] .
Many studies show other factors contribute to acute child malnutrition. Studies done in Nigeria, India, a community based study done in Jimma and a case control done in Gonder University, Ethiopia showed that children with malnutrition lived in a household with low monthly income [13] [14] [15] .
According to nutrition baseline survey report for the national nutrition program of Ethiopia , 12% of children aged 6 to 59 months were wasted and three percent of them were severely wasted, this problem also hold back progress towards reaching MDG 4 to reduce child mortality [16] . In which The primary impact objectives include reduce the prevalence of underweight from 38% to 30%; Reduce the prevalence of stunting from 46% to 40% and reduce the prevalence of wasting from 11% to 5% by 2013 [17] .
From Ethiopian Demographic and Health survey (EDHS) 2011, the mother's level of education generally has an inverse relationship with stunting levels. For example, children of mothers with more than secondary education are the least likely to be stunted 19%, while children whose mothers have no education are the most likely to be stunted 47% [18] .
A larger family size is associated with an increased risk of SAM. The effect of a large family size with overcrowding and inadequate spacing has been implicated as a risk factor for severe malnutrition in different studies as well [19, 20] . In hospital based prospective study conducted in Sukkur, large family size is highly associated with an increased risk of SAM. It was seen that 66.6% cases were from large family size [21] .
The risk of SAM is increased when the monthly income is lower than 50 US Dollar. Similarly poor family income has been found as a risk factor for severe acute malnutrition in studies done in Nigeria [20] , and India [9] . A community based study done in Jimma, Ethiopia showed that children with malnutrition lived in a household with low monthly income [13] .
As a global public health recommendation, infants should be exclusively breastfeed for the first 6 months of life to achieve optimal growth, development and health. Thereafter to meet their evolving nutritional requirements, infants should receive nutritionally adequate and safe complementary foods while breastfeeding continues for up to two years of age or beyond [22] . Introduction of other diet before six months of age is 3.2 times more common with cases than in the controls; and initiation of complementary diet after one year of age was 3.4 times more common in the malnourished group, indicating that children with severe acute malnutrition are started with complementary diet either too early or too late [15] .
A study done in China showed that the introduction of other diet before the age of six months increased the prevalence of pneumonia and diarrhoeal disease [23] . Similarly a study done in Kenya showed an increased risk of being underweight when complementary food was started early. The proportion of malnourished children was higher among those who were abruptly weaned (43.7%) than gradually weaned (23.3%) children [24] .
Materials and Methods

Study setting and design
A facility based cross-sectional study was conducted in Addis Ababa Governmental Hospitals to assess risk factors associated with SAM among children admitted to Hospitals from April to May 2014. According to Addis Ababa Health Bureau Report of 2010, there are 49 hospitals of which 12 are government owned, 5 NGOs and 32 are private, 27 public health centers, and 130 public health stations, 700 different levels private clinics are found in Addis Ababa city Administrative Region.
Sample size determination and sampling technique
The required sample size was calculated by the following formula and p-value, prevalence of wasting from Ethiopian Demographic Health Survey 2011, 10% [25] .
A single population proportion formula, [ = ( /2) 2 (1 − )/ 2 ], was used to estimate the sample size. Assuming marginal error 5% ( = 0.05) ( = 0.1), 95% confidence interval. Computing with the above formula and 10% of contingency for non respondent rate gives a total sample size of 151.
All children admitted to hospital with severe acute malnutrition before and during data collection were included as study participant based on their registration documented in registration book. Unfortunately if their registration book is incomplete or not met the inclusion criteria, the child was automatically excluded.
The hospitals were selected based on the service they provide. Based on this the public hospitals which provide therapies for malnutrition inpatient are Black Lion Hospital, Zewuditu Memorial Hospital, Yekatit 12 Hospital and St. Paul Hospital Millennium Medical College. Black Lion Hospital was excluded to prevent sample overlap because most of the cases were taken as referral from other hospitals.
The children fulfilling the criteria were included from the selected hospitals until the required sample size saturated. Samples were selected consecutively starting from April to May 2014 using Patient's registration book.
Data collection and quality control
The structured questionnaire was translated to Amharic languages and the questionnaire was pretested on 15 children admitted with SAM to Black Lion Hospital. Training was given for one supervisor (Bachelor Nurse) and four data collectors (Diploma Nurses). The data was collected by reviewing records from inpatient registration book, and then interview of family member nearby.
The data collection format of each data collectors was checked daily for completeness, missed or other relevant information on meeting and close supervision during data collection. Data editing was done by the data collectors, supervisors and the principal investigator in the field and further cleaning of data, coding and entry to computer.
Statistical analysis
Data was entered to Epi-Info 3.5.4 for windows and analyzed using SPSS version 16.0 for windows. The data was cleaned and edited before analysis. Data exploration was undertaken to see if there were odd codes or items that were not logical and then subsequent editing was made. Frequency distributions, pie chart, figures and tables were used to provide an overall and coherent presentation and description of the data. Binary logestic regression and multiple logestic regression tests were used to express the magnitude and association between independent variables and severe acute malnutrition.
Ethical consideration
The thesis proposal was submitted to Department of Nursing and Midwifery, School of post graduate studies of Addis Ababa University Nursing Research Review Committee for approval. Followed the approval by Institutional Review Board, Official letter of co-operation was written to the concerned bodies by School of Allied Health sciences, Department of Nursing and Midwifery. As the study was conducted through review of medical records and non invasive data collection methods, the individual patients were not subjected to any harm as far as the confidentiality was kept. No personal identifiers were used on data collection form. The recorded data was not accessed by a third person except the principal investigator, and was kept confidentially.
Results
Description of socio demographic of the family and the child
The total sample size included in the study was 151 subjects. All the study subjects provided their relevant information which making the response rate 100%. The mean age of the mother's is 27.99 (±4.76). Concerning educational status of the mother's 37.7% was educated to grade 1-8, and 17.2% have no formal education. Forty three percent of mothers were daily labor workers. Regarding the ethnicity, 30.5% were Oromo, 29.8% were Amhara and 17.2% were Tigre. Concerning religion, 63.6% were Orthodox, 18.5% were Protestant and the 17.9% were Muslims (Table 1) . 
The types of malnutrition diagnosed by clinical and laboratory findings
Out of one hundred fifty one children diagnosed with severe acute malnutrition and admitted to hospitals 64.2% were marasmic cases, 19.9% were kwashiorkor and the remaining 15.9% were mixed type of malnutrition (marasmic-kwash) ( Table 2) .
One of the criteria to classify an admitted child with severe acute malnutrition is bilateral edema. Out of one hundred fifty one children admitted with the case, 64.9% had no edema,
The Open Access Journal of Science and Technology 17.9% had grade II edema (++), 12.6% had grade III edema (+++) and the remaining 4.6% had grade I edema (+) when they admitted to the hospitals (Table 2) .
Regarding weight for height condition on admission, 63.6% were <60%, 19.9% were >=80% and the rest 16.6% were between 60-80%. Concerning about MUAC on admission 169.5% were less than 11.5 cm and 30.5% were greater than or equal to 11.5cm (Figure 1 ).
Previous disease status of the child
Out of one hundred fifty one study subjects, 42.4% of them reported different cases that they have experienced in a month before the study. They have reported more than one case they have experienced in the past 54.7% of them reported history of severe vomiting, 70.3% reported history of fever, 64.1% reported history of diarrhea, 26.6% reported history of pneumonia and 42.9% reported history of chronic illnesses like heart disease, Tuberculosis, and spinal cord defect (Figure 2 ). Concerning HIV status of the study subjects, 69.5% of them were non reactive, 29.2% were unknown result and 1.3% were reactive (Figure 3 ). 
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Feeding practice of the child
Regarding breast feeding practice, most of the study subjects have fed breast milk since their birth which accounts 82.1% and the remaining 17.9% did not feed breast milk instead they have fed formula milk. Those children who have got breast milk, fed for vary duration in time. Sixty two percent (62.1%) of them fed for 7-12 months, 16.9% fed for >12 months, 12.1% fed for 4-6 months and 8.9% fed for <4 months (Table 3) .
Out of children who have got breast milk, 86.3% of them have started additional food other than breast milk. Most of them started before the age of 6 months which accounts 65.4, 28.1% started at the age of 6 months, 5.6% started between the age of 7-12 months and 0.9% started after 12 months old (Figure 4) . Out of one hundred thirty four children who are currently on feeding other than breast milk and/or breast milk, 73.1% are fed by mothers or fathers, 14.9% are fed by siblings and 12.0% are fed by others like grandmother. Regarding the means of feeding foods other than breast milk, 85.8% are used bottle feeding, 10.5% are used cup and 3.7% are used spoon to feed the child ( Figure 5 ).
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Risk factors associated with marasmus among children admitted with SAM to AA public hospitals
From the table of association below, 55 of children 11 months and younger were marasmic. These age group s 4.37 times high risk to be affected by marasmus and has statistically significant association at (COR = 4.37, 95% CI, 1.45-13.15). Further adjustment for other variables by multinomial logistic regression again shows that these age group is 5.97 times high risk to be affected by the case which indicate stronger association between these variables and statistically significant association at (AOR = 5.97, 95% CI, 1.8-20) (Table 4) .
Regarding the sex, the risks of male children being marasmic relative to female children were high: 1.99 times of female children and has statistically significant association at (COR = 1.99, 95% CI, 1.01-3.93); and adjustment with other variables by multinomial logistic regression indicates 2.28 times high risk male children affected than female children and has statistically significant association at (AOR = 2.28, 95% CI, 1.1 -4.9) ( Table 4 ).
The Open Access Journal of Science and Technology When concerning maternal education, children from illiterate mothers were 5.04 times affected by marasmus and has statistically significant association at (COR = 5.04, 95% CI, 1.09-234). Further adjustment also shows greater association and significance (AOR = 2.46, 95% CI, 1.4 -42.4) ( Table 4 ).
Children of governmental employee mother were 1.15 times affected by marasmus form of SAM and has statistically significant association at (COR = 1.15 95% CI, 1.12-9.89); then further adjustment also shows more strength and significant association at (AOR = 2.29, 95% CI, 1.4 -3.86) ( Table 4 ).
Discussion
According to nutrition baseline survey report for the national nutrition program of Ethiopia, 12% of children aged 6 to 59 months were wasted and three percent of them were severely wasted [16] . Many studies conducted in different countries justified that maternal literacy, family income; family size, previous illness and feeding practice are the factors either directly or indirectly affecting child nutritional status. Therefore, conducting this study is mandatory to dig out which one of this factor contributes to the occurrence of severe acute malnutrition among the study subjects.
Educational level of mother is important because educated mothers are more knowledgeable about their children's health and nutrition. They can make better use of health services, provide better care, have better hygienic practices and also have higher status in the family [26] . However, majority of the study subjects' mothers have various educational level; 17.2% of them have no formal education which significantly affects nutritional status of the child among the study subjects.
Similarly, the studies conducted in Kenya in 2009/10 [27] , in Nigeria [5] , in Uganda [28] , a cross country analysis from 63 countries [29] , and Ethiopian DHS 2011 found that mother's education was strongly associated with child malnutrition [28] .
The Open Access Journal of Science and Technology Note: *significant association by binary logistic regression **Significant association by multinomial logistic regression Being age 11 months or younger increased the risk of severe acute malnutrition as shown strong association in this study. The reason behind may be inappropriate weaning practice as indicated in this study most of the study subjects abruptly weaned which increases risk of different diseases which in turn affects nutritional status of the child.
Regarding maternal occupation, children from governmental employee mothers were highly affected because these children may be fed by servants, elder siblings and others who may not care for the child as mother.
Male children were affected than female children in this study. But reason why being male child predispose to the case is unclear which needs further investigation.
In this study, many of the study subjects were reported more than one past illness they have been experienced a month prior to the study. But there is no significant association shown with severe acute malnutrition in case of this study. The reason behind is the difference of study subjects, severity of the case and duration of the diseases they have been experienced. The study conducted in Nigeria indicated that the risk of severe acute malnutrition among children who have experienced malaria, diarrhea and respiratory diseases was higher [30] .
Even though, most of the children participated in this study were breastfed, 65.4% of them have been started complementary feeding before the age of six months. According to WHO recommendation the child should be exclusively feed breast milk for the first six months of life. This helps the child to achieve optimal growth, development and health [27] . But most of the study subjects of this study did not practice in same way. They put their child on complementary feeding earlier than six months. The findings of different studies conducted in different countries indicate the same results in relation to the risk of early weaning practice. The study conducted in China showed that introduction of complementary feeding before six months of life increased the prevalence of pneumonia and diarrheal diseases which in turn interrupt nutritional status of the child [23] . Similarly, the study conducted in Kenya showed that the risk of SAM increased among the children abruptly weaned [24] .
Regarding means of feeding foods other than breast milk, however, there is no significant association between severe acute malnutrition and means of feeding in this study; most of the study subjects' family used bottle feeding which increases the risk of malnutrition and other diseases. Many studies showed that bottle-feeding should be discouraged at any age because it is usually associated with increased risk of illness, and especially diarrheal disease, because of the hygienic problem which is difficulty in sterilizing the nipples properly. It also shortens the period of postpartum amenorrhea and increases the risk of pregnancy [15, 30] .
Conclusion
Regarding breast feeding practice, most of the study subjects have fed breast milk since their birth. Although, most of the variables analyzed in this study did not show statistically significant association with the outcome variable, maternal education, maternal occupation, sex of the child being male and age of the child younger than 11 months have strong and statistically significant association with child severe acute malnutrition.
